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1.0 PURPOSE OF EVALUATION 

The purpose of this extended life testing evaluation of 
complementary MOS integrated circuits is twofold. 

1. To ascertain the long life capability of 
complementary MOS devices. 

2. To assess the objectivity and reliability 
of various accelerated ilife test methods as 
an indication or prediction tool. 

The above goals are to be realized by utilizing those 
methods of life testing as ^described in MIL-STD-883, 
Method 1005 (Steady State Life) , supplemented by 
Method 1008 (High Temperature Storage) . 

In addition, the determination of a suitable life 
test sequence for these devices is of importance. 
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2.0 

2.1 


2.2 


2.3 


2.4 


DESCRIPTION OF TEST SPECIMENS 


PART TYPES 


CD4002 Dual 4-input Gate, CMOS Integrated Circuit 

CD4003 Dual D-type flip-flop/ CMOS Integrated Circuit 

CONSTRUCTION 

Structure: Single monolithic chip with "N" and "P w * 

channel diffusions on the same chip. 

Intended Use: Digital equipment in which the clock or 

operating rate is less than ten megahertz 
and low power dissipation of the devices 
is required. 

CASE STYLE '' ' - 

Hermetically sealed 14 lead "flat pack" with ceramic 
and metal package. > 

MANUFACTURER 

Radio Corporation of America, Someirvi lie, New Jersey 
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3.0 HIST ORY OF TEST SPECIMENS 

Most of the integrated circuits (160) used in this 
evaluation program were devices from the NASA/Ames 
Research Center (ARC) qualification program conducted 
under contract #NAS 2-5760 . Tjiese units and the balance 
of the test sample were furnished by Marshall Space 
Flight Center to DCA RELIABILITY LABORATORY, INC. 

The evaluation consisted of 184 units, of which 160 
units were processed per the Flow Chart (Figure 1) 
shown oh Page 7. This flow chart shows the testing 
done on ARC contract #NAS 2-5760. 

Additional units were provided by Marshall Space 
Flight Center to DCA Reliability Laboratory, Inc. to 
make a total of 184 units. DCA Reliability Laboratory, In 
is not aware of any history for these additional units, 
although there were some indication that these units had 
undergone some degree of prior testing because they had 
been serialized. 

The breakdown of the results of the tested units is 
shown in the Historical Chart . (Table 1) on Page 6. 
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TABLE I 


HISTORICAL CHART 


Quantity 

CD4002 CD4003 

13 1 



15 


12 29 


32 


42 


0 


I 



Historical Results 


Exceeded manufacturer 'a specified parameter 
limits after the 36 hour bum- in and received 
no furthefr testing on the ARC contract. 

Exceeded DCA/ARC parameter drift criteria 
during the 36 hour burn-in and received 
no further testing on the ARC contract. 

Exceeded DCA/ARC parameter drift criteria 
during the 1000 hour bum- in on the ARC 
contract.-. 

Parameters remained stable within the 
manufacturer's specifications throughout 
the ARC, Qualification. 

This unit; remained stable within ths 
manufacturer's specification during the 
36 hour burn- in and was not subjected to 
further i testing on the ARC contract. 

Exceeded manufacturer ' 8 specified parameter 
limits during the 1000 hour burn-in on 
the ARC I contract . 

These units did not receive testing on 
the ARC; contract . These units were 
received .with serial numbers attached 
which indicates that some processing 
was performed prior to receipt at DCA. 

The prior- history is unknown. 
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1.0 INDIVIDUAL TEST DESCRIPTIONS,- SEQUENCE AND RESULTS 
For the ARC contract various life test sequences were 
developed and designed to expose the dominant failure 
modes prevalent in CMOS integrated circuits. Based on 

i this previous study, a life test matrix was developed 
for the MSFC contract which would provide information 
pertaining to the various confidence levels weighed 
against the applicable life te^t sequences involved. 

This matrix is shown on Page 9, Figure 2. 

These stresses were designed to detect junction bulk 
and junction surface defects , ; which could then be analyzed 
for the most effective reliability screening techniques 
to be used for the devices. 

4 . 1 ELECTRICAL MEASUREMENTS > 

The electrical test consisted of the DC parameters 
measured on the Fairchild 4000 at 25°C. The forcing 
function, parametric limits and drift criteria are 
delineated in Appendix C. The measurements were taken 
at 0 hours, 500 hours, 1000 hours and each 1000 hours 
thereafter for a total of 6000 hours. A-l parametric 
readings were evaluated relative to the manufacturer’s 
limits and DCA drift criteria. The drift was calculated 
back to the initial measurement point. 
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4 . 2 LIFE TEST DESCRIPTIONS 

The life test matrix as outlined on Page 9, Figure 2 
was developed by MSFC and DCA. The life test was performed 
on an accelerated basis and distributed into four 
individual tests. Each test was designed to activate 
failure mechanisms which might be encountered under 
normal life operation. These failure mechanisms were 
detected by electrical degradation which may be caused 
by chemically active surfaces, ionic contamination, 
hot spots, channeling or other thermal chemical processes. 
Each stress is described below. 

• • i J ' * • 

4.2.1 PARALLEL EXCITATION TEST @ 125fC (PE) 

This test consists of switching the complementary pair 
of transistors in the device on and off simultaneously. 

This was done by forcing the optput alternately high and 
low by means of a pulse at one of the inputs. When this 
applied voltage and/or current pulse goes high the input 
P-channel MOS transistor is turned off while the 
complementary N-channel is turned on; and the reverse 
is also true. This life test conforms to MIL-STD-883, 
Method 1015, Condition D. 
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4.2.2 REVERSE DIAS I25°C (RB) 

This test configuration ties the inputs of the device to 
^DD . In this manner the P-channel transistors are turned 
off while the N-channel transistors are on. Therefore, 
the P-channel transistors are exposed to a high temperature 
reverse bias, while the N-channel transistors are not being 
stressed. This condition conforms to MIL-STD-883, 

Method 1015, Condition A. 

t 

4.2.3 FORWARD BIAS @ 125°C (FB) 

This configuration ties the gates of the input transistors 
to ground, thereby turning the P-channel transistors on 
and the N-channel transistors off. This creates a high 
temperature reverse bias on ttie N-channel transistors, 
while the P-channel transistors are not stressed. 

This life test configuration conforms to MIL-STD-883, 

Method 1015, Condition B. 

4.2.4 HIGH TEMPERATURE STORAGE @ 15Q°C (B AKE) 

This consisted of placing the units in an ambient 
temperature of 150°C for the: specified duration. This 
test is sometimes referred to as "stabilization bake". 

This condition conforms to MIL-STD-883, Method 1008, 
Condition C. 
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4.3 RESULTS 

For the determination of effectiveness on the various 
types of life test all measurements thru the 500 hours 
time point which includes the ARC evaluation were used 
as a reference point. 

The results are based on three variables; (1) those 
units which exceeded manufacturer's limits during the 
initial 500 hours of test; (2) those units which 
exceeded the DCA drift criteria during the initial 
500 hours of test; (3) those. units which exceeded the 
manufacturer's limits after the initial 500 hours 
of test. j Y 

4.3.1 The following represents the percent failures during 
the initial 500 hours of life -test utilizing the 
manufacturer's limits as the ir, eject criteria, 
i.e.. The FB for the CD4002 states 17.4%. This means 


17.4% 

of the units 

exceeded 

manufacturer 

«... 

| ./ 

's limits 

during 

the initial 

500 hours 

of test. 



FB 

RB 

■ : ■ PE 

BAKE 

CD4002 

17.4% 

33.3% 

6.6% 

0% 

CD4003 

0% 

2.7% 

0% 

0% 
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4.3.2 The following percent failures is the same as 

paragraph 4.3.1 with the addition of the DCA drift 
limit included as the reject criteria, 
i.e.. The FB for the CD4002 states 34.7%. This means 
34.7% of the units exceeded : the manufacturer's limits 
and the DCA drift criteria during the initial 500 
hours of burn-in. 



FB 

RB 

PE 

BAKE 

CD4002 

34.7% 

61.5% 

20.0% 

15.7% 

CD4003 

14.2% 

86.4% 

30.0% 

25.0% 


4.3.3 The following percentages indicate the predictability 
effectiveness of infant mortality utilizing the DCA 

• y * 

drift criteria. The units which indicated instability 
during the initial 500 hours- were categorized as 
potential failures. At the conclusion of the test 
these parts were analyzed for limit failure, 
i.e., The FB for CD4002 states 100%. This means all 
parts which were categorized as potential failures 
during the initial 500 hours pf test eventually 
exceeded the manufacturer's limits. 



FB 

RB 

PE 

BAKE 

CD4002 

100% 

63.6% 

50.0% 

33.3% 

CD4003 

0% 

6.4% 

0% 

60.0% 


0 
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4.3.4 The following percentages indicate the undetected post 
500 hour failure^,. These failures escaped detection 
in that they were stable during the initial 500 hours 
of test,!.©.. The FB for the CD4002 states 6.6%. 

This means 6.6% of the units which indicated stability 
during the initial 500 hours, pf test eventually failed. 



; FB ;; 

RB 


BAKE 

CD4002 

6.6% 

0% 

16.6% 

. 10.5% 

CD4003 

5.5% 

0% 

0% 

20.0% 


4.3.5 There were 35% of the CD4002 and 28% of the CD4003 
which passed all tests. There were 10 units which 
failed catastrophically during the teat program of 
which two parts failed due to handling, five parts 
failed at random and three parts failed as predicted 
using drift criteria during the first 500 hours. 
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i. .. ... • ■*-= ' •; .. 


The conclusions of the NASA/Ames Research Center (ARC) 
Qualification under contract NAS 2-5760 were that the 
Complementary Metal Oxide Silicon (CMOS) Micro-circuits 
as manufactured by RCA were not; acceptable for high 

i. , 

reliability application without indepth process controls and 
post seal reliability screening. 

The ARC conclusions were based on a qualification study which 
consisted of a 1000 hour life test. It was felt that a 
life test of 1000 hours was not sufficient to evaluate the 
long terra life capability of these devices. ."To substantiate 
the above premise, contract NAS : 8-25897 by NASA/Marshall 
Space Flight Center (MSFC) to perform a matrix of life tests 

■ •». . . ; v 

extending to 6000 hours. The results of this long term 
test indicated that various life test techniques in 
conjunction with tight parameter r drift control was necessary 
to predict and remove from the Ipt population, the devices 
which were most likely to fail in system equipment. 

A series of burn-in configurations is necessary to stress 
the devices to display for recognition the various failure 
mechanisms. 

These stresses include: 

A. High Temperature Storage: This screen should be 

performed as part of the environmental sequence and 
should not be used as a tool. for parameter drift control. 
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B. "N"-Channel High Temperature Reverse Bias: 

During this burn-in the maximum number of "N" -Channel 
transistors are stressed in a high temperature reverse 
bias mode of operation. 

C. "P"-Channel High Temperature Reverse Bias: 

During this burn-in the maximum number of "P"-Channei 
transistors are stressed in a high temperature reverse 
bias mode of operation. 

D. Power Burn-In (PE) : This : screen stresses the input and 

output transistors by applying an A-C signal to the 
inputs . 

The order in the series of applied stress is of significance 
since PE and temperature storage could mask the failure 
mechanisms revealed in the other stresses. 
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5 . 1 RECOMMENDATIONS 

The following recommendations are based on the conclusions 
of the MSFC and ARC. contracts.' 

5.1.1 QUALITY CONTROL 

In process quality control should monitor the critical 
processing steps. Scanning Electron Microscope (SEM) 
analysis and tight precap visual inspection should be 
imposed to insure the manufacturing integrity of the 
devices. 

5 . 1 . 2 RELIABILITY SCREENING 

A. Environmental stresses should be performed per 

MIL-STD-883 , Method 5004. This will insure the 

! * 

mechanical integrity of the package. Any unit which 

t 

fails these environments should be removed from the lot. 

B. Burn-in should be performed in a serial manner. The 
sequence should be: 

1. Read and Record Critical Electrical Parameters 

2. Stress Maximum Amount of "N" Channel Transistors 

3. Read and Record Critical Electrical Parameters 

4. Stress Maximum Amount of "P" Channel Transistors 

5. Read and Record Critical Electrical Parameters 

6. Power Burn-In (PE) 

7. Read and Record Critical Electrical Parameters 
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• i 

5.1.2 RELIABILITY SCREENING (continued) 

C. Parameter Drift Screen: Prior to and after each 

: \ 

burn-in described in "B" above, the leakage and output 
currents should be serially recorded by unit serial 
number. The allowable drift for the critical electrical 
parameters of "output" current and "input" current should 
be + 10% of the device limit. 

• . . i * 

5 . 1 . 3 RADIOGRAPHIC INSPECTION 

After the reliability screening, radiographic inspection 
should be performed. The radiographic inspection will 
give a permanent record of the parts prior to use. 

5.1.4 LOT ACCEPTANCE 

A representative sample should periodically undergo 

lot acceptance testing to assure consistant manufacturing. 
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DEVICE BEHAVIOUR FOR THE CD4002 
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Reference 
Figure 2, Page 9 


TABLE I - Group A - Cross Reference Index to ARC 

Contract and Device Behaviour 

TABLE II - Group B - Cross Reference Index to ARC 

Contract and Device Behaviour 

TABLE III - Group C - Cross Reference Index to ARC 

Contract and Device Behaviour 


TABLE IV - Group D - Cross Reference Index to ARC 

Contract and Device Behaviour 


KEY TO TABLES I, II, III and IV 


A = Acceptable Units: These units confprmed to the 

parametric and drift limits, j 


L = Limit Rejects: These units were functional units 

but did not meet the manufacturer-s limits. 


D = Drift Rejects: These units were rejected due to 

DCA drift criteria but were otherwise within 
manufacturer's specifications./. 


X = Catastrophic unit and removed from test. 
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CD4002 Group A Device Behaviour 
Table I - Appendix A 
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CD4002 Group b Device Behaviour 
"Table II - Appendix A 
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CD 4 002 Group C Device Behaviour 
Table III - Appendix A 











































































































































































































APPENDIX B 


l»OA 


DEVICE BEHAVIOUR FOR THE CD4003 


TABLE I 


Group A 


Cross Reference Index to ARC 
Contract and Device Behaviour 


TABLE II 


Group B 


Cross Reference Index to ARC 
Contract and Device Behaviour 


TABLE III 


Group C 


Cross Reference Index to ARC 
Contract and Device Behaviour 


TABLE IV 


Group D - Cross Reference Index to ARC 
Contract and Device Behaviour 


KEY TO TABLES I, II, III and IV 


A = Acceptable Units: These units conformed to the 

parametric and drift limits. 

L = Limit Rejects: These units were functional units 

but did not meet the manufacturer's limits. 


D = Drift Rejects: These units were rejected due to 

DCA drift criteria but were otherwise within 
manufacturer's specifications. 


X = Catastrophic unit and removed from test. 
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CD4003 Group A Device Behaviour 
Table 1 - Appendix B 
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CD4003 Group B Device Behaviour 
Table II - Appendix B 
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NEW 

S/N 
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CD4003 Group C Device Behaviour 
Table III - Appendix B 
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500 1 1000 I 2000 13000 14000 


'D 


5000 


A 


A 


A A 


ACCEPTABLE* 


LIMIT REJECTS 


DRIFT REJECTS 


TOTAL 


CD4003 Group D Device Behavio’ar 
Table IV - Appendix B 
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APPENDIX C : 

CD4002 Limits and Drift 
CD4003 Limits and Drift 
CD4002 Pin Matrix 
CD4003 Pin Matrix 


APPENDIX C-l 
APPENDIX C-2 
APPENDIX C-3 
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APPENDIX C-l 


TABLE 1 - CD4002 
(Dual Four Input Gate) 


DATA 




MFG. 

LIMITS 


ALLOWABLE 

FIELD 

PARAMETER 

SYMBOL 

TEST CONDt 

MIN. 

MAX. 

UNITS 

DRIFT 

1-8 

"0" Output Voltage 

V OUT "0" 

V IN =. 10V 


0.01 

Volts 

.005V 

9-10 

"1" Output Voltage 

v OUT "1" 

V IN = 0V 

9.99 


Volts 

.005V 

11-18 

"1" Level Threshold 
Drain Current 

Ith "1" 
(117) 

V IN to anyone 
Input = 9.0V 


10.0 

uA 

'0.1 uA 

19-20 

"0" Level Threshold 
Drain Current 

Ith "0" 
(107) 

All Inputs = 
1.0 V 


10.0 

uA 

0.1 uA 

2 1— ,2‘8 • 

Noise ^Margin : , 

’r-^NM " . 

"• Yin. = Yout - 

7 3 .3 

.7 6.7 ' : 

. .Volts 

- 5% 

29 

Quiescent Device 
Dissipation 

PT 

All Inputs = 
OV 


100 

nA 

10 nA 

30-37 

Quiescent Device 
Dissipation 

PT 

V IN to anyone 
Input = 10V 


100 

nA 

10 nA 

38-39 

Drain to Source 
Current 

IDS14 

V GS = 10V 
V DS = 3.8V 

1.3 


mA 

5% 

40-41 

Drain to Source 
Current 

IDS 14 

V GS = 10V 
V DS = 3 .0V 

.25 


mA 

5% 

42-49 

Drain to Source 
Current 

IDS 7 

^GS = 10V 
V DS = 3.0V 

2.0 


mA 

5% 

50-57 

Drain to Source 
Current 

IDS 7 

V GS = 10V 
V DS = 0.5V 

.70 


mA 

5% 


"'"Static electrical characteristic, at - 25°C, ^DD 10V, ^SS OV . All unused inputs at ground. 
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TABLE 2 - CD4003 
(Dual D-Type Flip Flop) . 


DATA 

FIELD 

PARAMETER 

SYMBOL 

TEST COND . 

MFG . 
MIN. 

LIMITS 

MAX. 

UNITS 

ALLOWABLE 

DRIFT 

1-2 

"0" Output Voltage 

VO 1 

Reset=+10V 


.01 

Volts 

5 mV 

3-4 

"1" Output Voltage 

VI 2 

Reset=+10V 

9.99 


Volts 

5 mV 

5-6 

Quiescent Device 
Dissipation per Pkg. 

PT 

VIN= 0 
VIN— 10V 


2.0 

uA 

5 nA 

7-8 

Output Drive 
Capability 

IDS "P" 

V PC =10V 

V DS=-3-8V 

-1.3 


mA 

5% 

9-10 

Output Drive 
, * C ap a b i- 1 i t y 

IDS . " P " 

• V GS =10V - 

v ds = -°- 5v 

" -0.15 •: 

'• mA 

'-5% 

11-12 

Output Drive 
Capability 

IDS "N" 

V GS =10V 
V DS = 3V 

2.0 


mA 

5% 

13-14 

Output Drive 
Capability 

IDS "N" 

V GS =10V 

v ds =0 - 5v 

0.7 


mA 

5% 

15-16 

Threshold Voltage 
Reset line going"HIGH 

” Vth 

V DD = 6V 

1.4 

4.5 

Volts 

10% 

17-18 

Threshold Voltage 
Reser line going"HIGH 

” Vth 

v dd =14v 

5.6 

9.7 

Volts 

5% 



APPENDIX C-2 
TABLE 2 - CD4Q03 
(DUAL D-TYPE FLIP FLOP) 


(CONT) 


DATA 

FIELD 

PARAMETER 

SYMBOL 

TEST COND. 

MFG. 

MIN. 

LIMITS 

MAX. 

UNITS 

ALLOWABL1 

DRIFT 

19-20 

Threshold Voltage 
Data Line going "LOW" 

Vth 

v dd =6v 

1.4 

4.5 

Volts 

10% 

21-22 

Threshold Voltage 
Data Line going "LOW" 

Vth 

v dd =14v 

5.6 

9,7 

Volts 

5% 

23-24 

Threshold Voltage 
Data Line going "HIGH" 

Vth 

V =6V 

1.4 

4.5 

Volts 

10% 

25-26 

Threshold Voltage 
Data Line going"HIGH" 

Vth 

v dd =14v 

5.6 

9.7 

Volts 

5% 

27-28 

Threshold Voltage 

- - - - 


... _/• 

=-• - • 

- 



Clock line going "LOW" 

Vth 

V dd =6v 

1.4 

4.5 

Volts 

10% . 

29-30 

Threshold Voltage 
Clock line going "LOW" 

Vth 

d dd =14v 

5.6 

9.7 

Volts 

5% 

31-32 

Threshold Voltage 
Clock line going"LOW" 

Vth 

v dd =6v 

1.4 

4.5 

Volts. 

10% 

33-34 

Threshold Voltage 
Clock line going"LOW" 

Vth .. . 

d dd =14v 

5-. 6 

9. 7 

Volts 

5% 

35^36 

Threshold Voltage 
Clock line going"HIGH" 

'Vth 

Vdd= 6V (master) 

1.4 

4.5 

Volts 

10% 

37-38 

Threshold Voltage 
Clock line going"LOW" 

Vth 

D DD =14V (master) 

5.6 : 

9 *7 

Volts 

5% 



APPENDIX C-2 
TABLE 2 - CD4003 

(Dual D-Type Flip Flop) 


(CONT) 


DATA 

FIELD 

parameter 

SYMBOL 

TEST COND. 

MFG. 

MIN. 

LIMITS 
MAX . . 

UNITS 

ALLOWABLE 

DRIFT 

39-40 

Threshold Voltage 
Clock line going "HIGH 

" Vt h 

V DD =6V(Slave) 

1.4 

4.5 

Volts 

io% 

41-42 

Threshold Voltage 
Clock . line going." LOW" 

Vth 

Y dd = 14V (Slave) 

5.6 

9.7 

Volts 




. rt7CT PIN PIN PI 

•'•ESI SENSE 12 3 


PIN ' PI 
4 5 


TEST CONDITIONS 


PIN PIN 
7 8 


10 V GND GND GND 


CND 10 V Giro 


GND GND I 10 V GND 


GND GND CND 10 V 


GND GND j GND GND 


GND GND GND GND 


GND GND I GND f GND 


GND GN 


CND GND | GND GND 


GND 




GND 


GND GND 


GND GND I GND 


GN D I GND 


GND 1 GND j GND I GND 


(I) Measure with ref. to pin #14. 



PIN PIN PIN 

10 11 12 




CND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND j 

10? 

GND 

GND 

10 v 

GND 

GND 

GND 

CND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 


GND 1 GND 


PIN PIN 
13 14 


10 V 


10 V 


10 V 


10 V 


10 V 


10 V 


10 V 


10 V 


10 V 


10 V 


10 V 


10 V 


10 V 


io v 


10 V 


10 V 


10 V 



(2) 100 K JL resistor ext. 4-3 to ext. 3-3. 
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TEST 
I.-IMI IS 


10 mV 


10 mV 


10 mV 


10 mV 


10 mV 


10 

mV 

10 

mV 

10 

mV 

10 

uA 

10 

_uA 

10 

uA 


10 uA 


10 uA 


10 uA 














































































































































































































TEST 



* See page 2A of 3 

AP 


CONDITIONS 



luiiiyiiiBBy 


TEST 

LIMITS 


MIN MAX 


10 V 3.3V I 6.7V 




GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

R1 

GND 

GND i 

GND 

wm 

R1 

■sin 

mm 

GND 

ll 1 J 

GND 

GND 

GND 

cm 

cm 

R1 

cm 

GND 

iESS 

GND 

GND 

GND 

GND 

GND 

GND 

GND 


GND i 

1 

GND 

GND 

GND 

GND 

GND i 

GND 

GND 


fm 

JB^fS 

GND 

iBIM 


GND 

GND 

GND 

GND 

10 V 

GND 

mm 

GND 

CND 

! 1 0 V 



10 V 3.3V 


10 V 



-I&QdA) 

lOOnAi 


lOOnA 



,2) R1 is a 100 K_/lreeistor ext. 4-3 to ext. 5-3. 
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TEST NO. 

TEST 

9 

PT 

10 

PI 

11 

PT 

12 

PT 

13 

PT 

14 

PT 

15 

PT 

16 

PT 

17 

PT 


SENSE 


2,3,4, 5, 7, 9, 10, 11, 12, 
3, 4, 5, 7, 9, 10, 11, 12 

2,-4, 5, 7, 9, 10, 11, 12 

2, 3, 5, 7, 9, 10, 11, 12 

2. 3, 4, 7, 9, 10, 11, 12 

2, 3, 4, 5, 7, 10, 11, 12 

?, 3, 4, 5, 7, 9, 11, 12 
2, 3, 4, 5, 7, 9, 10, 12 
2, 3, 4, 5, 7, 9, 10 , 11 
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TEST CONDITIONS 


TEST 

LIMITS 



TEST 

NO 

TEST 

— 

SENSE 

PIN 

1 

FIN 

2 

PIN 

3 

m 

PIN 

5 

PIN 

jJ 

PIN 

7 

PIN 

8 

D 

PIN 

10 

PIN 

11 

PIN 

12 

PIN 

13 

PIN 

14 

LIMITS ] 

J 

MIN 

'MAX 


1 

X DS 

wmtM\ 

IH 

ISB 

BSS 

BUI 

BH 

ISSI 

■ 

BH 

HI 

IRS 

H9H 

BH 

-10V 


GND 

-1.3m: 



2 

EH 

S 

BH 

Rli 

-10V 

-10V 

■i-iov 1 


-10V 1 


-10V 

i 

-10 V 

-10V 

-10V 

mm 

GND 


\ 


3 

na 

IH 


Kin 

mSB 

RBI' 

HI 

Hi 


HI 

ns 

-10V 

-10V 

-10V 


GND 

-0.251 

Hi 

4 

I D3 

IH 

1 

-10V 

-10V 

-10V 

BIS 

HI 

-10V 

PM 

-10V 

-10V 

-10V 

-lov : 

-0.5V 

GND 

-0.251 

tA 

5 

t ds 

RM 

ERR 

HI 

GND 

CND 

ilSB 


GND 


EH 

IH 

IH 

EH 


10 V 

2 fuA 


u> 

t • 

6 

EH 

7 


gnd 

10 V 

GND 

GND 


RHI 


EH 

GND 

IH 

GND 

— 

■in 

111111 


7 

HE 

m 

HI 

CND 

RIB 

RH 

WM 


RBI 

1 

GND 

GND 

GND 

GND 


IH 

mm 

| 

8 

KH 

n 


IH 

RIB 


_1Q_V 


GND 


GND 

GND 

GND 

GND 

B 

10 V 

2 mA 


9 

i m 

n 

MB 

WM 

RSB 

RBI 

GND 


BH 

| 

ESI 

GDN 

GND 

GND 

BHH 

Hal 

H9H 

2 mA 

' 

10 

IH 

m 

|| 

m 

GND 

Hi 

GND 



PM 


BH 

GND 

GND 

EES 

EH 

RUHR 

] 

11 

I 

D3 

_z 

■ 

Girt) 

GND 

GND 

gnd. 


BH 

^M 

GND 

GND 

10 V 

GND 

3.0V 

10 V 

2 mA 

1 

12 

IH 

I 


imu 

RIB 

RH 



GND 



Giro 

RSB 

EH 

IRB 

IflHI 

HR 

|| 

13 

X DS 

Hi 

0.5V 

10 V 

1 GND 

GND 


| 

Hi 


GND 

GND 

CND 

y*?s 

m 

10 V 

0.7mA 

— 

1 

BER 

BBS 

1 WM 

Bra 

■trim 

IH 

IH 


• - V. 

HI 

MR 

RSB 

rhh 

IH 


ggggl 

IBS 



15 

DM 

B1 

BH 

IH 

IH 

tm 

GND 


GND 

PM 

GND 

GND 


GND 


BH 

0.7niiA 


16 

EH 

| 

BUI 

Ml 

gnd 

GND 

10 V 


GND 


! GND 

GND 

GND 

GND 

mm 

10 V 


■H 

17 

1 ^DS 

Hi 


GND 

GND 

GND 

GND 

L_ 

GND 


mm 

IH 

HSR 

1 GND 



0. 7mA 

B 

DB 

sm 

BIS 

PUSH 

GND 

GND 


GND 

| 

GND 

Rjj| 

GND 

10 V 

EH 

GND " 

~ — — 
0.5V 

10 V 

HI 

B 

!£■ 

IH 

n 

a 


mm 

GND 

GND 

MT 

I 

mm 

m 

GND 

EH 

■■■■ 

29RI 

10 V 

0 . 7mA 

9 

20 

X DS 

m 

Hi 

GND 

GND 

GND 

GND 



|RM! 

GND 

GND 

BH 

10 V 

0.5V 

10 V 

0.7mA 

— 

21 









- ■ 




8 

Hi 





22 












1 






1 

23 












i 


1 

1 

i ■ 

' 


i 

24 












1 

i 









(l) Measure with ref. to pin #14. (2) 100 K„/2 resistor ext. 4-3 to ext. 5-3. 
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TEST CONDITIONS 







TEST 


TEST 

■ 


PIN 

PIN 

m 

PIN 

PIN 

PIN 

m 

PIN 


PIN ! 

PIN 

PIN 

PIN 

PIN 

LIMITS 


NO' 

1 

. 

2 

HI 

4 

5 ' 

6 

Bfl 

8 

HI 

10 i 

11 

12 

13 

14 

MIN j 

MAX 


1 

v o 

l 

■ ■ t 


r 

GND ! 

10 V 



GND 


GND 

GND 

GOT 


m 

10V 


1 0-Eft. 


2 

v o 

13 



GND 



Hfj 

GND 


1 

GND 

SB 




10V 

WKm 

10 mV 



EH 

2 



GND 

RH 


PH 

GND 


GND 

GND 

GOT 



10V 

ifili 

10 mV 

1 

■ 

KH 

12 



GND 

GND 

GND 


GND 


GND 

10 V 

GND 



10V 

hi 



5 

PT 

* 



GND 

GND 

GND 


GND 


GND 

GND 

GND 



10V 

■Bfl 

2uA 


6 

PT 

7 



10 V 

10 V 

10 V 


GND 


10 V 

10 V 

10 V 


■ 

mi 

| 

wm 


7 

I DSP 

ra 

99 

-10V 


-10V 

-10V 


-10V 


-10 V 


SB 


s 





8 

I DSP 

13 

wm 


m 

-10V 

-10V 


-10V 


■■ 

BT ACT 

SB 

!P$0| 

-10 V 

►-3.8V 

i 

GOT ! 

-1 . 3mA 



9 

X DSP 

1 

wm 

-10V 

gm 

-10V 

-10V 

• 

-10V 

Mi 

BUI 

-10 V 

SB 



1 

GND 

-0. 15rrJ 

\ 

u 

a 

10 

X DSP 

13 


-10V 

S 

-10V 

-10V 


-10V 


8H 

BliH 

SB 

-10V 

B59 

GND 

-0.15m 

K 


11 

X DSN 

1 

3.0V 

10V 

GOT 

GND 

GND 


GND 

. 

GND 

GND 

GOT ! 


10 V 

2.0mA 



12 

X DSN 

13 


GND 

GND 

GND 

GND 


GND 


GND 

GND 

GND 

10 V 

3.0V 

10 V 

EBB 

|l 


13 

X DSN 

1 

0.5V 

■59 

GND 

GND 

GND 


GND 


GND 

GND 

GND 



10 V 

0.7mA 



14 

wm 

13 


GND 

GND 

GND 

GND 


GND 


GND 

GND 

IBM 

10 V 

0.5V 

VfjR 


|W| 


15 













hr 





> 


16 




















17 




















18 




















19 




















20 

















t 



21 




















22 ' 




















23 

















I 


24 
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(1) Measure with ref. to pin # 14. *-_Pin #5- Sense, #3, 4, 5, 7, 9, 10, 11 
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APPENDIX D 


CD4002 DATA GRAPHS 


The acceptable data is presented in graphical 
form. The axis for the graph has time in 
hours vs the parameter unit of measure. 

The graphs of this appendix are a representative 
sample of each parameter and displays the 
minimum, mean and maximum yulue in centile form. 
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CD 4002 

PARAMETER 5 --- VNM Noise Margin 

SYMBOL-' VNM 

CONDITIONS 5 VlN = Vout 

LIMITS: 3.3 to 6.7 Volts 

NUMBER 5 1 


UNlTSmA 


GROUP A 



GROUP B 
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CD 4002 

PARAMETER: Drain to Source Current 

SYMBOL: IDS 14 

CONDITIONS: Vgs = 10V, Vds = 3.8V 

LIMITS: 1-3 mA 

NUMBER: 2 

I GROUP A 


UNITSmA 


GROUP B 


I 2 3 

FB 1 RB I PEI 


4 5 6 

BAKE 


HOURS(in 1000's) 


12 3 4 5 

R B | PE j BK | FWD BIAS 
HOURS (in 1000‘s) 


GROUP C 


GROUP D 




PE BK FB j REVERSE BIAS 


HOURS(in 1000s) 



BK FB RB 


HOURS( in 1000s) 


43 











PARAMETER: -- 

SYMBOL: 

CONDITIONS- — 

LIMITS; 

NUMBER: 


CD 4002 

-- Drain to Source Current 

— IDS14 

Vgs = 10V, Vds = 3.0V 
_ .25mA 

— 3 


GROUP A 


UNlTSmA 


GROUP B 


MAX. 

50% 


2 3 4 5 6 

FB | RB | PE | BAKE 
HOURS (in 1000's) 


2 3 4 5 6 

rb|pe |bk FWD BIAS 
H0URS(in lOOO's) 


GROUP C 


GROUP D 


MAX. 


MAX. 


50% 


2 3 4 5 6 

PE BK FB REVERSE BIAS 
HOURS( in lOOO’s) ~ 


2 3 4 5 6 

bk |tb |rb|p’allelexcit 

HOURSOn lOOO’s) 


4 



CO 4002 

PARAMETER'- Drain to Source Current 

SYMBOL: IDS 7 

CONDITIONS: Vgs = .10V, Vds = 3.0V 

LIMITS: 2.0mA 

NUMBER: 4 

I GROUP A I 


UNITS mA 


GROUP B 


50% 


50% 


2 3 

fb IrbIpeI 


4 5 

BAKE 


HOURS(in IOOO‘s) 


2 3 4 5 6 

rb|pe|bk|fwd bias 

HOURS (in IOOO’s) 


GROUP C 


GROUP D 


50% 


50% 


2 3 4 5 6 

pe bk | fb |reverse bias' 

HOURS(in IOOO’s) 


2 3 4 5 6 

BK [FB Mp’ALLELEXcT 
HOURS (in IOOO’s) 


45 


PARAMETER: 

SYMBOL: 

CONDITIONS'- 

LIMITS.- 

NUMBER: 


CD4002 

Drain to Source Current 
IDS7 

Vgs = 10V, Vds 0.5V 
O'. 7mA 
5 


UNITS mA 


GROUP A 


GROUP B 


max. 


50% 
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PARAMETER-- 

SYMBOL 1 

CONDITIONS- — 

LIMITS- 

NUMBER- 


CD 4002 

Threshold Drain Current * 

Ith (1) ; 

VDD=10V,V1N to any one input 

10mA 

6 

GROUP A 


UNITS uA 


GROUP B 


12 3 4 5 6 

FB |RB | PE | BAKE 

H0URS( in 1000's ) 

GROUP C 


I 2 3 4 5 6 

RB PE BK FWD BIAS 
HOURS ( in 1000* s ) 

GROUP D 


2 3 4 5 6 

PE |BK | FB [REVERSE BIAS* 
HOURS ( in 1000’s) 


- 2 3 4 5 6 

BK FB RB [PkLLEL EXCIT~ 

HOURS (inlOOO's) 


47 


PARAMETER- 
SYMBOL* — 
CONDITIONS:-- 

LIMITS 

NUMBER* 


CD 4002 

- Drain to Source Current 

- IDS 7 

- Vgs = 10V, Vds = 3.0V 

- 2 . OmA 

- 9 


GROUP A 



FB RB PE BAKE 


HOURSdn lOOO's 


2 3 4 5 6 

RB; P E | BK FWD BIAS 
HOURS (inlOOO’s) 


GROUP C 


2 3 4 5 6 

PE |bk| FB [REVERSE BIAS 
HOURS( inlOOO’s) 


— - 2,3 4 5 6 _ 

BK I FB [RB |p’ALl.EL EXCIT. 
HOURS (inlOOO’s) 
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PARAMETER - 

SYMBOL: 

CONDITIONS- -■ 

LIMITS- 

NUMBER: 


CD 4002 

- Drain to Source Current 

- IDS 7 

- Vgs = 10V, Vds 0.5V 

- 0 . 7mA 
.. 10 


10 % 


GROUP A 



FB RB PE BAKE 


HOURS ( in 1000's ) 


2 3 4 5 6 

JRB _PIE BK FWD BIAS 
HOURS ( in 1000 s) 


GROUP C 



i 

/ 



1 ; 

i 1 1 r- 

5 4 5 6 

PE 

BK 

FB 

REVERSE BIAS 


HOURSC in 1000’s ) 


2 3 4 5 6 

BK | FB | RB P*A LLEL EXCII 
HOURS (inlOOO's) 


9 








CD 4002 

PARAMETER: Drain to Source Current 
SYMBOL: IDS14 

CONDITIONS: Vgs = 10V, Vds = 3.0V 

LIMITS'- .25mA 

NUMBER: H 


GROUP A 



FB|RB|PE| bake 


HOURS( in 1000’s) 


1 ; 2 3 4 5 6 

RB PE BK FWD BIAS 
HOURS (in 1000‘s) 


GROUP C 


2 3 4 5 6 

PE | BK 1 FB|REVERSE BIAS 
HOURS( in 1000’s) 


^ 2 3 4 5 6 

BK | FB 1 Rb|p‘ALLEL EXCIT 
HOURS (in 1000’s) 






PARAMETER: ~ 

SYMBOL-- 

CONDITIONS--- 

LIMITS- 

NUMBER*—- — 

Drain 
IDS14 
Vgs = 
1 . 3mA 
12 

CD 4002 

to Source Current 
10V, Vds = 3.8V, 

UNITS % 

1 


GROUP A 1 

GROUP B 


FB RB PE BAKE 


HOURS ( in 1000’s) 


GROUP C 


2 3 4 5 6 


RB PE BK FWD BIAS 


HOURS (in 1000‘s) 


GROU 


PE BK FB REVERSE BIAS 


HOURS (in lOOO’s) 


BK FB RB P’ALLEL EXCIT 


HOURS ( in lOOO’s) 


5] 
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APPENDIX E - 


CD4003 DATA GRAPHS 

c. ^ 

The acceptable data is presented in graphical 
form. The axis for the graph has time in 
hours vs the parameter unit of measure. 

The graphs of this appendix are a representative 
sample of each parameter and displays the 
minimum, mean and maximum value in centile form. 



55 



CD 4003 

PARAMETER:--- Output Drive Capability 
SYMBOL: IDS "P" 

CONDITIONS:— VDD = +10V, VGS = 10V, VDS = 
LIMITS*. 1.3 mA minimum 

NUMBER----— 2 



UNITS mA 


-3.8V 


GROUP B 



50% 


MIN. 



H — r i 1 1 i 

2 3 4 5 6 

RB 

PE 

BK 

FWD BIAS j 


HOURS ( in 1000‘s) 



GROUP D 


MAX. 


50% 


I 2 3 4 5 6 

PE | BK | FB | REVERSE BIAS 
HOURS ( in 1000’s) 


2 3 4 5 6 

BK | FB | RB | P’ALLEL EXCIT. 
HOURS ( in 1000' s) 
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PARAMETER: 
SYMBOL- — 
CONDITIONS: 

LIMITS: 

NUMBER' — - 


CD 4003 
Output Drive Capability 
IDS "P" 

VDD = 10V, VGS = 10V, VDS = 
-0.15 mA 
3 

GROUP A 


-0.5V 


UNITS mA 


GROUP B 


FB RB PE 


BAKE 


HOURS( in 1000’s 


RB| PE I BK FWD BIAS 


HOURS( in 1000's) 


GROUP C 


GROUP D 


PE BK FB REVERSE BIAS 


HOURS( in 1000's) 


BK FBlRB PALLELEXCIT 


HOURS ( in 1000’s) 
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PARAMETER:— • 

SYMBOU 

CONDITIONS-- 

LIMITS 1 

NUMBER: 


CD 4003 

Output Drive Capability 
IDS "N" 

VDD = 10V, VGS = 10V, VDS 
2.0 mA minimum 
4 

GROUP A 


UNITS mA 


GROUP B 


MAX. 


50% 


12 3 4 5 6 

FB | R B | PE I BAKE 
HOURS(iniOOO's) 


12 3 4 5 6 

RB | PE BK FWD BIAS 
HOURSUn 1000’s) 


GROUP C 


MAX. 


GROUP D 


50% 


2 3 4 5 6 

pe |bk|fb|reversebias 

HOURS(in 1000's ) 


2 3 4 5 6 

BK FB |RB |p^LLELEXCIT 
HOURS( in IOOO‘s) 
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PARAMETER'--- 

SYMBOL 1 - 

CONDITIONS'--- 

LIMITS'- - 

NUMBER* 


CD 4003 

Output Drive Capability 
IDS "N" 

VDD = 10V, VSG = 10V, VPS 
0.7 mA minimum 
5 

GROUP A 


= 0.5V 


UNITS mA 


nmnp R 


FB RB PE 


BAKE 


HOURS( in 1000's ) 


RB PE BK FWD BiAS 


HOURS ( in 1000’ s) 


GROUP D 


MAX. 


50% 


PE BK FBlREVERSEBIAS 


HOURS ( in IOOO's) 


BK [ FB |RB 


HOURS ( in IOOO's) 
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PE BK FBI REVERSE BIAS 


HOURS ( in lOOO’s) 


BK lFB iRBlP'ALLEL EXCIT. 


HOURS ( in lOOO's) 


60 





















CD 4003 

PARAMETER: Threshold Voltage 

SYMBOL- Vth 

CONDITIONS-'--- VDD = 14V 
LIMITS 1 ------ 5.6 thru 9.7 

NUMBER: 7 

GROUP A 


8.7 


UNITS VOLTS 


GROUP B 


MAX. 


50% i 


50%: 


I 2 3 4 5 6 

FB |R B | PE | BAKE 
HOURS ( in 1000's) 


I 2 3 4 5 6 

rb|pe|bk FWD BiAS 
HOURS( in 1000's) 


GROUP C 


I 2 3 4 5 6 

PE | BK | Fb |rEVERSE BIAS 

HOURS (in 1000’s ) 


GROUP D 


50 %; 


2 3 4 5 6 

BK 1 FB |RB [p'ALLELEXCIll 
HOURS( in 1000's) 1 
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PARAMETER: 

SYMBOU- 

CONDITIONS 1 

LIMITS 1 

NUMBER: 

CD 4003 

Output Drive Capability 
IDS "P" 

VDD = +10V, VGS = 10V, VDS = -3.8V 
-1.3 mA minimum i 

8 

UNITS % 

1 

GROUP A . 

GROUP 6 


FB RB PE 


BAKE 


HOURS(iniOOO's) 


GROUP C 


RB PE BK I FWD BIAS I 


HOURS( in 1000‘s) 


GROUP D 



PE BK FB IREVERSE BIAS 


HOURSlin 1000's ) 


bkIfbIrb If^allbl EXCIT. 


HOURS( in lOOO’s) 


62 















PARAMETER-™ 

CD 4003 

Output Drive Capability 

SYMBOL 1 

IDS "P" 

CONDITIONS-—- 

VDD = 10V, VGS = 10V, VDS 

LIMITS- 

-0.15 mA 

NUMBER: 

9 

1 

GROUP A 


FB RB PE 


BAKE 


HOURS(in 1000 s) 


GROUP C 


2 3 4 5 


RB I PE BK FWD BIAS 


HOURS( in lOOO's ) 


GROUP 0 



PE BK FB REVERSE BIAS 


HOURS (in lOOO's ) 


BK FB RB IPALLEL EXCIT. 


HOURS( in lOOO’s) 
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CD 4003 

UNITS % 

PARAMETER---- 

Output Drive Capability 


SYMBOL 5 

IDS "N" 


CONDITIONS: 

VDD = 10V, VSG = 10V, VDS = 0.5V 


LIMITS: 

0.7 mA minimum 


NUMBER: 

11 


1 

GROUP A , 

GROUP B 


FB RB PE BAKE 


HOURS(in lOOO’s ) 


RB PE |BK I FWO BIAS 


HOURS( in lOOO’s) 


GROUP C 


GROUP 



PE BK FB REVERSE BIAS 


HOURSCm lOOO's) 


BK FB RB PALLELEXCIT. 


HOURS( in lOOO’s) 
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parameter — 

SYMBOL 1 

CONDITIONS:--- 

LIMITS: 

NUMBER: 


CD 4003 

Threshold Voltage 
Vth 

VDD = 14V 
5.6 thru 9.7 
13 

GROUP A 


2 3 4 5 6 

FB | RB | PE | BAKE 
HOURS( inlOOO’s ) 



12 3 4 5 

RB PE BK FWD BIAS 
HOURS(in 1000’s) 


GROUP C 


2 3 4 5 6 

pe [bk |fb |reverse bias' 

HOURS ( in 1000's) 


1 1 

l 2 

r i 1 ri 

3 4 5 6 

BK FB 

RB 

P'ALLEL EXCIT. 


HOURS(in 1000‘s) 
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PARAMETER--- 

SYMBOL' 

CONDITIONS---- 

LIMITS: 

NUMBER: 


CD 4003 

Threshold Voltage 
Vth 

VDD = 6.0V 
1.4 thru 4.5V 
12 

GROUP A 



12 3 4 5 6 

fb|rb|pe| BAKE 
~ HOURS(inlOOO’s) 


1 2 3 4 5 6 

rb]pe |bk FWDBI AS | 
HOURS(in 1000’s) ““"I 


GROUP C 


2 3 4 5 6 

pe |bk fb [reverse bIas 

HOURS( in 1000’s) 



“T 1 

1 2 

i 1 1 

>3 4 5 6| 

BK 

FB 

RB 

P'ALLEL EXCIT. 


HOURS(in 1000’s) 


CD4003 

UNITS OF MEASURE IN MICRO AMPS 



68 


sr 


A 



APPENDIX F 


CD4002 

Tabulated Data on the 
Limit and Drift Failures 




MSFC ARC ) CONTRACT 


SERIAL NUMBE 


COMMENTS 


3306 


N/A 


IPT 


uA 


FB 

See 

Life 

Test 

Above 


0 

FB 500 

FB 10 
RB 20 
PE 3 0 
BAKE 4000 
.BAKE -* .5000 
BAKE 6000 


33 07 

3317 

3320 

3322 

3323 

3324 

3325 

3326 

N/A 

PE 

FB 

N/A 

N/A 

N/A 

mm 

N/A 

IPT 

IPT 

mm 

IPT 

IPT 

IPT 

IPT 

IPT 

uA 

uA 

uA 

uA 

uA 

uA 

UA 

uA 

LIMIT 

0.10 

MAX. 

LIMIT 

0.10 

MAX. 

LIMIT 

0.10 

MAX. 

LIMIT 
0 . 10 
MAX. 

LIMIT 

0.10 

MAX. 

LIMIT 

0.10 

MAX. 

LIMIT 

0.10 

MAX. 

LIMIT 

0.10 

MAX. 


> 1.0 


.595 
.102 .002 
.051 .041 

.063 >1.6 

.035 .615 

.025 .000 

,.■.02 4,- .,000 
.015 .000 


Chan- 
nel 
VDD 
to to 

Pin Pin 
11 12 


Chan- 

nel 

VDD 

to 

GND 


,000 .001 

000 .966 

ooo y //^k 

064 ^ 

093 


070 .011 

000 .002 

,000 .033 

,009 .070 

105 .503 

.000 .000 
.,000 . ..BOO. 
,000 .000 


Chan- Chan- 
nel nel 
VDD VDD 
to to 
GND Pin 
5 


.248 
.604 
.051 
,.05.1 .. 
.037 


Chan- Chan- 
nel nel 
VDD VDD 
to to to 

GND GND GND 



Chan- Chan- 
nel nel 
VDD VDD 
to to 
GND GND 


NOTE; S/N 3315 - Failed catastrophically at measurement point 8 due to missing pin 


CD4002 LIMIT FAILURES - GROUP 

























































CD4002 LIMIT FAILURES 


GROUP "B 











































SERIAL 

numbej! 

3366 

3368 

3368 

EE59 

3371 

3377 

3368 

3368 


mm 

mil 

3368 

3362 [ 


ARC LIFE TEST 

BAKE 

RB 

RB 

RB 

RB 

N/A 

RB 

RB 

RB 


nsi 

RB 


: Eh 

l 

PARAMETER 

IPT 

IPT 

B3I 

IPT 2 

IPT 

IPT 

ITH 1 


ITH 0 

ITH 0 

ITH 0 

VI 


UNIT OF MEAS. 

uA 

UA 

uA 

uA 

uA 

warn 

uA 

uA 

UA 

UA 


V 


& 

§ 

TYPE 

TIME 

LIMIT 

LIMIT 

LIMIT 

LIMIT 

LIMIT 

LIMIT 

LIMIT 

LIMIT 

LIMIT 

LIMIT 

LIMIT 

LIMIT 


6 

OF 

POINT 

0 . 10 

0.10 

0.10 


0.10 


10 

10 

10 

10 

10 

.01 

i SB 


LIFE 

IN 

MAX. 

MAX. 

MAX. 

MAX. 

MAX. 

MAX. 

MAX. 

MAX. 

MAX. 

MAX. 

MAX. 

MAX. 

■ 


TEST 

HOURS 
















0 

.001 


— 

.023 

Rffli 

.059 

0.01 

mm 

0.01 

5.35 

4.17 


3.65 


RB 

36 

.001 



.002 

Hltlflp 

.242 

0.01 

iBili 


9.67 

7.77 


3.70 

% 

< 

See 

168 

.000 

.003 

KwlyH 

.002 



0.01 


0.02 



3.65 

Life 

500 

.001 

.002 


.002 


PULLED 

0.01 

0.06 

0.01 

^^pulled/%> 

. | 

3.73 


Test 

1000 

.000 

.003 

.002 

.002 

.148 


0.01 

0.05 

0.02 

.000 

3.74 


Above 



' 














0 

. 000 

.002 

.001 

.001 

.051 

.172 

0.01 

0.01 

0.04 

8.12 

6.41 

.000 

3.69 


PE 

500 

. 150 

.003 

.001 

.002 

.042 

.215 

0.01 

0.01 

0.03 

9.34 

7.47 

.000 

2.03 


PE 

1000 

.001 

.004 

.001 

.003 

.075 

.094 

0.03 

0.00 

0.38 

4.01 

3.14 

.000 

1.54 


BAKE 

2000 

.001 

.003 

.001 

.002 

.000 

.074 

0.03 

0.00 

0.02 

3.75 

2.94 

.000 

3.02 


FB 

3000 

.000 

.002 

.001 

.001 

.119 

.091 

0.02 

0 . 00 

0.02 

3.64 

2 . 86 

.000 

1.27 

u 

RB 

4000 

.000 

>1.6 

>1.6 

>1.6 

.014 

.015 

14.50 

37.15 

48.89 

63.92 

56.59 

.011 

1.90 

c n 

RB 

5000 , 

.000 

>1.6 . 

>1. 6 

>1.6 

.000 

. 00.8 

19.25 

50.23 

61.71 

114.24 

103.4 

.014 

2.02 

■ a 

RB 

• 

6000 " 

.000 

. 272 

.226 

.459 

.002 - 

' 

.007 

23:iO' 

60:92'- 

74T61‘ > 

153:99 

141.5' 

.017 ■' 

2 : 12- 




Chan- 

Total 

Gate 

Gate 

Chan- 

Chan- 

Input Leakage 

Input 

Leak- 

Mar- 

!4ar- 




nel 


1 

2 

nel 

nel 

Problems at 


age Problem 

ginal 

ginal 


COMMENTS : 

VDD 

to 

Various Channels 

VDD 

to 

VDD 

to 

Marginal Levels 

at Marginal 
Levels 

Output 

"N" 

Output 

"N" 




GND 




GND 

GND 






Chan- 

Chan- 















nel 

nel 















Gdt6 2 

Gate 1 


NOTES: S/N 3363 - This unit survived the ARC Life Test but was received in catastrophic 

condition for the MSFC Life Test. 

S/N 3374 - Failed catastrophically at measurement point 6, 


S/N 3376 - Failed catastrophically at measurement point 6„ 
S/N 3358 - Failed catastrophically at measurement point 2. 

CD4002 LIMIT FAILURES - GROUP "C" 














































(SERIAL NUMBER! 


kRC LIFE TEST! 


PARAMETER 


3380 


N/A 


IPT 


3 398 


N/A 


IPT 


3401 


N/A 


IPT 


u> 


UNIT OF MEA S.I uA 


uA 


uA 


O 

fa 

w 

2 


TYPE 

OF 

LIFE 

TEST 


RB 


See 

Life 

Test 

Above 


BAKE 

BAKE 

FB 

RB 

PE 

PE 

PE 


TIME 

POINT 

IN 

HOURS 


LIMIT 

0.10 

MAX. 


LIMIT 

0.10 

MAX. 


LIMIT 
0 .10 
MAX. 


0 

36 


.003 

.120 


168 

500 

1000 



0 

500 

1000 

2000 

3000 

4000 

5000 

6000 


iHIS- 

sssy 

.002 

.006 

;.i5.o 

;ooo 

.001 

.000 

.000 

.000 


4 


348 

042 

018 

017 

045 

020 

017 

016 


.106 

.049 

.002 

.000 

.009 

.000 

.000 

.000 


COMMENTS : 


Chan- 

nel 

VDD 

to 

Pin 3 


Chan- 

nel 

VDD 

to 

GND 


Chan- 

nel 

VDD 

to 

GND 


NOTE : S/N 3396 


This unit survived the ARC Life Test with some drift 

but was received in catastrophic condition for MSFC Life Tesi 


CD4002 LIMIT FAILURE; 


GROUP "D" 





















■ MSFC ARC i CONTRACT 


ERIAL NUMBE 


TIME 

POINT 

IN 

HOURS 


0 

RB 36 


See 168 
Life 500 
Test 1000 
Above 


BAKE 40 
BAKE' '-' 50 
BAKE 60 


COMMENTS 


3310 

3310 

3312 

3312 

PE 

PE 

PE 

PE 

IthO 

IthO 

IthO 

IthO 

uA 


uA 

uA 

DRIFT 

DRIFT 

DRIFT 

DRIFT 

+ 0.1 

+ 0.1 

+ 0.1 

+ 0.1 

MAX. 

MAX. 

MAX. 

MAX. 


3311 3321 



.02 0.02 
. 02 0.02 
.02 0.02 
0.02 0.02 
0.03 0.02 


0.02 0.00 
0.00 0.00 
0.01 0.01 
0.01 0.01 
0.02 0.02 
0.27 0.3.5 

0 . 37 .- . 0-.'4 7 > 
0.33 0.42 


Unstable Inputs 
With Marginal Low 
Levels 


.03 


0.03 

.05 

0.03 

0.10 

.05 

0.03 

0.02 

.05 

0.03 

0.02 

.08 

0.04 

0.02 

.06 

0.03 

0.00 

.03 

0.02 

0.00 

.04 

0.02 

0.01 

.09 

0.03 

0.01 

.14 

0.05 

0.03 

.14 

0.21 

1.05 

;'25 *< * 

-0v=7a^-. 

1.6 5 v . 

.38 

_J 

1.49 

1.59 


0 .002 

3 .003 

0 .061 
.000 .064 

.001 .014 


00 .002 
00 .001 
00 .002 
01 .002 
01 .035 

20 .001 
00- .,.001 
.000 .002 


Unstable Inputs Chan- 
With Marginal Low nel 
Levels from 

VDD 
to . 
GNP 


3318 

3318 

PE 

PE 

Vnm 

Ids 

V 

mA 

DRIFT 

DRIFT 

+ 5% 

+ 5% 

MAX. 

MAX. 


3318 3305 



DRIFT DRIFT 
+5% +5% 

MAX . MAX . 


4.64 4.03 

4.64 4.05 

4.64 3.80 

4.55 2.29 

4.06 1.76 


3.90 1.61 

3.92 1.95 

3.96 2.18 

4.03 2.14 

'4.51 3.70 

4.13 2.33 

4: ..is ; .2.43:/ 

4.21 2.52 


Chan- 
nel 
from 
Gate 
1 to 
GND 


Output "P" 
Channel 
Unstable 
on Both 
Gates 



4.54 

4.51 VC\\nO 

4.39 

3.90 N\ HISTORY 


3.52 4.79 

3.89 4.58 

3.96 4.48 

3.97 5.25 

4.21 5.11 

4.60 
4.60 
4.57 



5.87 
5.77 
5.65 
6.43 
6.19 
6.35 
, 6 .34. 
6.32 


Output "N" 
Channel 
Unstable 
on Both 
Gates 


CD4002 DRIFT REJECTS - GROUP "A" 


































































““ 

SERIAL 

NUMBElj 

3328 

3328 

3340 

3344 

3334 

3338 

3343 

3344 

3347 

3352 





ARC LIFE TEST 

N/A 

N/A 

RB 

FB 

FB 

FB 

FB 

FB 

N/A 

N/A 




H 

U 

-a* 

PARAMETER 

IthO 

IthO 

IthO 

IthO 

ipt 

Ipt 

Ipt 

Ipt 

ipt 

Ipt 




S! 

UNIT OF MEAS. 

UA 

uA 

uA 

uA 

uA 

uA 

uA 

uA 

uA 

uA 




2 

O 

TYPE 

TIME 

DRIFT 

DRIFT 

DRIFT 

DRIFT 

DRIFT 

DRIFT 

DRIFT 

DRIFT 

DRIFT 

DRIFT 



• 

U 

OF 

POINT 

+ 0.3 

+ 0.1 

+ 0.1 

l_+ 0.1 

+ .01 

+ .01 

+ .01 

+ .01 

+ .01 

+ .01 





LIFE 

IN 

MAX. 

MAX. 

MAX. 

MAX. 

MAX. 

MAX. 

MAX. 

MAX. 

MAX. 

MAX. 





TEST 

HOURS 














==i 

— _ 

0 

iii 

0.01 

0.01 

.003 

.000 

.000 

.013 

.000 

.000 





RB 

36 


0.01 

0.01 

.003 

.000 

.000 

.004 

.060 

.029 




C) 

See 

168 


0.01 

0.01 

.013 

.001 

. 000 

. 003 






Life 

500 

N\! HISTORY \\ 

0.01 

0.01 

.005 

.001 

.017 

.003 

Y PULLED 





Test 

Above 

1000 


0.02 

0.02 

.004 

.001 

.042 

.016 







0 

2.46 

2.58 

0.00 

3.46 

.057 

.001 

.001 

.042 

.044 

.000 





RB 

500 

2.40 

2.53 

0.00 

0.13 

.009 

.000 

.000 

.027 

.001 

.000 





RB 

1000 

2.57 

2.76 

0.01 

0.05.. 

.007 . 

000 

.001 

.022 

. 003 

.000 




O 

■PE 

‘2000,/- 

2 ; 67 M 

2 .9 8 - 

O.-OT 

-0.06- 

.004 ™ 

.017:- 

• .i0 1-7 - 

. 005-. •> 

.009 « 

-•..,002 ■ , 




Cm 

C/3 

BAKE 

3000 

2.27 

3.75 

0.19 

0.02 

.006 

.000 

.000 

.019 

.000 

.000 




2 

FB 

4000 

2.36 

4.74 

0.21 

0.04 

.020 

.042 

.010 

.006 

.008 

.030 





FB 

5000 

2.37 

4.21 

0.15 

0.03 

. 006 

. 000 

.000 

i 004 

.000 

.000 





FB 

6000 

2.28 

4.28 

0.18 

0.04 

.012 

.000 

.002 

.003 

.000 

.000 







1 Unstable 

Gate 1 

Gate 2 

Chan- 

Chan- 

Chan- 

Chan- 

Chan- 

Chan- 





I Inputs 

Unsta- 

Unsta- 

nel 

nel 

nel 

nel 

nel 

nel 





1 With 


ble 

ble 

from 

from 

from 

Gate 

from 

from 



COMMENTS : 

Marginal 

with 

with 

VDD 

VDD 

VDD 

1 

VDD 

VDD 





Low Levels 

Low 

Low 

to 

to 

to 

to 

to 

to 







mar- 

mar- 

GND 

GND 

GND 

GND 

GND - 

GND 







ginal 

levels 

ginal 

levels 









CD4002 DRIFT REJECTS 


GROUP "B 





SERIAL 

NUMBElj 

3359 

3359 

3360 

3361 

3369 

3372 

3375 

3370 

3370 

3370 





ARC LIFE TESI 

RB 

RB 

RB 

RB 

RB 

RB . 

N/A 

RB 

RB 

RB 




U 

3 

PARAMETER 

IthO 

IthO 

IthO 

IthO 

Ipt 

Ipt 

Ipt 

Ids 

Ids 

TOP 




JNIT OF MEAS. 

uA 

UA 

uA 

uA 

uA 

UA 

UA 

■ 

mA 

V 




Eh 

53 

‘TYPE 

TIME 

DRIFT 

DRIFT 

DRIFT 

DRIFT 

DRIFT 

DRIFT 

DRIFT 

DRIFT 

DRIFT 

DRIFT 





O 

U 

OF 

POINT 

+ .1 

+ .1 

+ .1 

+ .1 

+ .01 

+ .01 

+ .01 

+ 5% 

+ 5% 

+ 5% 






LIFE 

IN 

MAX. 

MAX. 

MAX. 

MAX. 

MAX. 

MAX. 

MAX. 

MAX. 

MAX. 

MAX. 






TEST 

HOURS 

















o. 

0.01 


0.03 

991 

.000 

.002 


4.37 

4.56 

4.72 





a 

Oh 

RB 

36 

0.01 


0.02 

i mH 

.006 

.002 

.148 

4.38 

4.58 

4.71 





See 

168 

0.01 

0.02 

0.03 


. 101 

.002 

4.26 

4.48 

4.69 





< 

Life 

500 

0.01 

0.01 

0.03 

0.02 

.028 

.006 

PULLED 

4.25 

4.50 

4.68 





■ 

■ 

Test 

Above 

1000 

0.01 

0.02 

0.03 

0.02 

.004 

.032 


4.14 

4.44 

4.62 





. 

_ 

0 

0.00 

0.00 

0.02 

0.00 

.001 

.002 

.001 

4.16 

4.42 

4.63 






PE 

500 

0.00 

0.00 

0.02 

0.00 

.000 

.002 

.001 

4.26 

4.50 

4.68 






PE 

1000 

0.01 

0.01 

0.02 

0.01 

.000 

.002 

.001 

4.15 

4.44 

4.66 





u 

Ua 

BAKE 

2000 

0.01 

0.01 

0.02 

0.01 

.000 

.002 

.018 

4.28 

4.50 

4.70 





FB 

3000 

0.01 

0.01 

0.01 

0.01 

.023 

.020 

.000 

4.62 

4.13 

4.21 





U1 

'■'S 

RB 

4000 

0.57 

0.17 

0.12 

2.11 

.000 

.002 

.002 

4.13 

4.42 

4.33 





RB 

,5000 

0 .43 

,ous: , 

0 ..14 

3.85 

.000 

.002 

.001 

4.12 

4.41 

4.55 






RB' 

6000 ' 

0.60 

0.34 

0.27 

4.99 

.000 

.002 ' 

.001 

4.16 

4 .47 ' ” 

4.55 



• •* ■ ■ ’ ""A ■ 




Unstable 

Chan- 

Chan- 

Chan- 

Chan- 

Chan- 

Chan- 

Chan- 

Chan- 








Inputs with 

nel 

nel 

nel 

nel 

nel 

nel 

nel 

nel 






Marginal 

from 

from 

from 

from 

from 

from 

from 

from 




COMMENTS: i 

Low Levels 

Gate 

Gate 

VDD 

VDD 

VDD 

VDD 

VDD 

Gate 








2 to 

1 to 

to 

to 

to 

to 

to 

1 to 








GND 

GND 

GND 

GND 

Pin 

GND 

GND 

GND 



■ 
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CD4003 LIMIT REJECT - GROUP "A 











MSFC ARC fl CONTRACT 



NOTE: S/N 13437 - Failed catastrophically at measurement point 6. 


CD4003 LIMIT REJECT - GROUP B" 





















MSFCS ARC CONTRACT 


{SERIAL NUMBE 
[arc LIFE TES 
[PARAMETER 
UNIT OF MEAS 


TYPE 

TIME 

OF 

POINT 

LIFE 

IN 

TEST 

HOURS 


PE 

PE 

•BAKE 

FB 

RB 

RB 

RB 


0 

36 


168 

500 

1000 


0 
0 
0 

0 •' r 

0 

4000 

5000 

6000 


3456 

3469 

BAKE 

BAKE 

Pt 

Pt 

W 

W 


LIMIT LIMIT 
0 2.0 
X. MAX 


.001 

.001 

.001 

.001 

.001 


•.•001 

.000 

.001 

.001 

.001 


1.471 

.877 

/////A 

6.321 
.013 
.014 
1.2 88 :- 
.012 
.128 
.356 
.263 


COMMENTS : 


nsta- Unsta 
le bl 

F2 FF 


S/N 

13457 

Failed 

catastrophically 

at 

measurement 

point 

4 

S/N 

13458 

Failed 

catastrophically 

at 

measurement 

point 

7 

S/N 

13467 

Failed 

catastrophically 

at 

measurement; 

poi n t 

4 




CD4003 LIMIT REJECTS - GROUP "C" 


























MSFC ARC B CONTRACT 


ERIAL NUMBE 


RC LIFE TES 


ARAMETER 


NIT OF MEAS 


TYPE 

TIME 

OF 

POINT 

LIFE 

IN 

TEST 

HOURS 



0 

36 


168 

500 

1000 


BAKE 500 
BAKE io 
FB 20 
RB 30 
PE 4000 
; PE . , a 5000 
PE 6000 


3485 

3486 

3488 

BAKE 

BAKE 

BAKE 

V-l 

Pt 

Pt 

V 

W 

W 

LIMIT 

LIMIT 

LIMIT 

.01 

2.0 

2.0 

MAX. 

MAX. 

' 

MAX. 

.000 

.290 

.727 

.000 

.219 

.651 

.000 

.353 

1.698 

.000 

.568 

1.694 

.000 

.582 

1.538 

.000 

.797 

2.394 

.064 

.609 

2.326 

.059 

13.96 

13.69 

.071 

.000 

.001 

.069 

.001 

.001 

. 068 

.002 

.001 

•.-06-7. % 

..- 0 0 2 

,-.-001.*- 

.069 

.001 

.001 































] CONTRACT 

[SERIAL NUMBER 

3419 

3420 

3424 

3424 

3425 

3426 

3425 

3425 

3426 

3426 




ARC LIFE TEST 

FB 

FB 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 




PARAMETER 

Ipt 

Ipt 

Ipt 

Ipt 

Ipt 

Ipt 

Idsnl 

Idsnl3 

Idsnl 

Idsnl3 




JNIT 01 

7 MEAS. 

uA 

UA 

uA 

uA 

UA 

uA 

mA 

mA 

mA 

mA 




TYPE 

OF 

LIFE 

jee&x_. 

TIME 

POINT 

IN 

HOURS 

DRIFT 
+ .01 
MAX. 

. , ... . 

DRIFT 
+ .01 
MAX. 

DRIFT 
+ .01 
MAX. 

DRIFT 
+ .01 
MAX. 

DRIFT 
+ .01 
MAX. 

DRIFT 
+ .01 
MAX. 

DRIFT 
+ 5% 
MAX. 

DRIFT 
+ 5% 
MAX. 

DRIFT 
+ 5% 
MAX . 

DRIFT 
+ 5% 
MAX. 



- 

ARC 

RB ' 

0 

36 

.023 

.024 

.000 

.001 

.048 

.322 

.653 

.251 
.001 
.001 
..001 >- 
.001 
.001 
.001 
.001 

.004 

.129 

.002 

.003 

.013 

.017 

.016 

.023 

5.46 

5.85 

5.59 

5.90 

5.58 

5.96 

5.60 

5.96 



• • -T- - v -f 

See 

Life 

Test 

Above 

168 

500 

1000 

.002. 

.023 

.025 


U 

S 

FB 

RB 

■ RB ...... 

pe' 

BAKE 

BAKE 

BAKE 

0 

500 

1000 

2.0.00 . j., 

3000 

4000 

5000 

6000 

.024 

.193 

.729 

...2.70,, 

.603 

.029 

.029 

.026 

.198 
1.207 
.•032 
i *..'083 
.093 
.007 
.003 
.002 

.002 
.068 
.034 
...02 5 
.012 
.003 
.002 
.001 

.013 
.013 
.015 
s .083- 
.067 
.015 
.014 
.013 

.018 
.018 
.018 
.263 - 
.174 
.019 
.019 
.015 

5.76 
5.64 
5.55 
. 6 .3.8. 
6.06 
5.90 
5.83 
5.80 

5.83 
5.72 
5.64 
•6v23, • 
6.06 
5.95 
5.88 
5.85 

5.87 

5.73 

5.65 

“6.-37.- 

6.19 

6.04 

5.96 

5.93 

5.88 

5.74 

5.66 

,•’6 .'36-- 

6.19 

6.06 

5.98 

5.96 

COMMENTS : 

Chan- 
nel 
Acc . * 
by 

PE&FB 

Cured 

Unsta- 

ble 

Chan- 

nel 

is 

Cured 

by 

Bake 

Chan- 

nel 

is 

Cured 

by 

Bake 

Chan- 

nel 

is 

Cured 

by 

Bake 

RB 

Caused 

Chan- 

nel 

Bake 

Cured 

Both Output 

N-Channel 

Degraded 

Both 0 
N-Chan 
Degrad 

. 

utput 

nel 

ed 





*NOTE : Accelerated 


CD4003 DRIFT REJECTS 


GROUP "A* 



- MSFC [ ARC 1 CONTRACT 


0 

500 
10 
20 
30 


BAKE 4 0 
..BAKE- > 50 
BAKE 60 


3426 

3419 

3425 

3 425 

3426 

3426 

N/A 

FB 

mm 

N/A 

N/A 

N/A ” 

Vth5 

Vth3 

Vth3 

Vthll 

Vth3 

Vth3 : 

V 

V 

V 

V 

V 

V 


TYPE 

OF 

LIFE 

TEST 

TIME 

POINT 

IN 

HOURS 


0 

RB 

36 

See 

168 

Life 

500 

Test 

Above 

1000 


DRIFT DRIFT 
+ 10 % + 10 % 


3.14 

3.05 

2.96 

2.89 

2.27 


2.84 
2.88 
2.88 
2.83 
2.39 
2.91 
-2,. .9-2.; 
2.93 


3.49 

3.02 



3.44 
3.4 5 
3.35 
2.08 
2.09 
2.25 
.✓ 3 ... 2 3 
3.29 


DRIFT DRIFT 
+ 10 % + 10 % 
MAX. MAX. 


2.13 

2.04 


2.05 

2.09 

2.10 
1.85 
1.84 
1.92 
;i.. 98 

2.03 


COMMENTS 


6V 

FF#1 


Clock 

Line 

Going 

High 

VDD= 

6V 

FF#1 

Maste 


6V 

FF#1 
Mstr , 


CD4Q03 DRIFT REJECTS 


OUR n A' 





































MSFC ARC fl CONTRACT 


(SERIAL NUMBER] 


^RC LIFE TEST! 


PARAMETER 


(UNIT OF MEAS 


3445 .3447 


N/A N/A 


Vth9 Vth3 


V 


V 


TYPE 

OF 

LIFE 

TEST 


RB 


See 

Life 

Test 

Above 


RB 

RB 

PE 

BAKE 

EB ...... 

FB 

FB 


TIME 

POINT 

IN 

HOURS 


DRIFT 
+ 10 %| 
MAX. 


0 

36 


168 

500 

1000 



DRIFT 
+ 10 % 
MAX. 


3448 


N/A 


Vth5' 


V 


DRIFT 
P 10% 
MAX. 


1.58 


0 

500 

1000 

2000 

3000 

4000 

5000 

6000 


2.15 

2.10 . 

'/////////>, 

PULLED 

'mm*. 


COMMENTS: 


3442 


RB 


Pt 


uA 


DRIFT 
+ .01 
MAX. 


204 

205 
001 

,001 

,001 



3444 


N/A 


Pt 


uA 


DRIFT 
+ .01 
MAX. 


.018 

.018 


34 4 5 


NA 


Pt 


uA 


DRIFT 
+ .01 
MAX. 


001 

145 


3446 


N/A 


Pt 


uA 


DRIFT 
+ .01 
MAX. 


001 

001 


3446 


N/A 


Pt 

uA 


DRIFT 
+ .01 
MAX. 


3447 


N/A 


Pt 


uA 


DRIFT 
+ .01 
MAX. 


.002 
.064 

PULLED 


3 4 4 8_ 

N/A_ 

Pt 


uA 


DRIFT 
+ .01 
MAX. 


3444 

N/A 

Idsnl 


mA 


DRIFT 
+ 5% 
MAX. 


34 4 4 { 

N/A | 

Idsnl3 


mA 


DRIFT 
+ 5% 
MAX. 



1.69 

2.05 

1.60 

.227 

.018 

.112 

.002 

.000 


.010 

5.68 

5.71 

1.69 

2.02 

1.59 

.001 

,018 

.443 

.001 

.000 

.108 

. 003 

5.97 

6.00 

1.68 

2.02 

1.57 

.000 

. 019 

.478 


.001 

.098 

.002 

6.01 

6.04 

1.70 

2.04 

1.61 

.000 

.023 

.149 

.010 

. 012 

.094 

.040 

5.92 

5.93 

1.68 

1.82 

1.58 

.000 

.017 


.000 

.001 


. 012 

5. 83 

5.85 


. 1....7.9: , 

1 ., 7.8 : 

...0.01,. 

.37.5 


.,001 ", 

1,2 9.2 . 

. 0 02 

.223 

5 . 7.6 

5 .78 

1.77 

1.7 9 

1.65 

.001“ ’ 

1.124 

.067 

. 1.15 

. 655 

.002 

.344 ’ 

5 J 76 

*5:78 

1.78 

1.84 

1.76 

.001 

1.367 

.056 

.057 

1.205 

.002 

.292 

5.76 

5.78 

Data 

Clock 

Data 

Unsta- 

Chan- 

Chan- 

Chan- 

Chan- 

Chan- 

Chan- 

Output 

Line 

Line 

Line 

ble 

nel 

nel 

nel 

nel 

nel 

nel 

N-Channel 

Going 

Going 

Going 


Ace . * 

Acc . * 

Acc . * 

Acc . * 

Acc . * 

Acc . * 

Degraded 

Low 

High 

Low 


by 

by 

by 

by 

by 

by 

FF# 1 

FF# 

VDD= 

VDD= 

VDD= 


FB 

FB 

FB 

FB 

FB &RB 

FB 



6 V 

6V 

6V 






Cured 




FF#2 

FF#1 

FF#1 






by 








.. . . : 









*NOTE : Accelerated 


CD400 3 DRIFT REJECT - GROUP C, B ' 








































































MSFC I ARC H CONTRACT 


SERIAL 

NUMBEI 

3427 

3427 

3427 

3430 

3431 

34 32 

3432 

3433 

3438 

3443 

3444 

3444 

[34 4 4 

ARC LIFE TES1 

FB 

FB 

FB 

FB 

FB 

FB 

FB 

FB 

RB 

RB 

N/A 

N/A 

p/A 

PARAMETER 

Vthll 

Vthll 

Vth5 

Vth5 

Vth9 

Vth9 

Vth9 

Vth5 

Vth5 

Vth5 

Vth5 

Vth5 


UNIT 0 

F MEAS, 

V 

V 

V 

V 

V 

v- 

V 

V 

V 

V 

V 

V 


TYPE 

TIME 

DRIFT 

DRIFT 

DRIFT 

DRIFT 

DRIFT 

DRIFT 

DRIFT 

DRIFT 

DRIFT 

DRIFT 

DRIFT 

DRIFT 


OF 

POINT 

+ 10% 

+ 5% 

+ 10% 

+ 10% 

+ 10% 

+ 10% 

+ 10% 

+ 10% 

+ 10% 

+ 10% 

+ 10% 

+ 10% 

ifrrn 

LIFE 

IN 

MAX. 

MAX. 

MAX. 

MAX . 

MAX. 

MAX. 

MAX. 

MAX. 

MAX. 

MAX. 

MAX. 

MAX. 

MAX. 

TEST 

HOURS 

__ 












- 

0 

2.50 

6.36 

1.73 

1.76 

1.67 

1.93 

3.69 

1 . 81 

1.87 

new 

1.77 

3.72 

3.25 

RB 

36 

2.48 

6.33 

1.73 

1.77 

1.67 

1.92 

3.69 

1 . 82 

1 . 88 

■HrM 

°o 0y\ 

Si 

3.72 

3 . 15 

See 

168 

2.46 

6.31 

1.73 

1.77 

1.67 

1.92 

3.68 

1.81 

2.11 




Life 

500 

2.44 

6.30 

1.73 

1.7 7 

1.67 

1.93 

3 .68 

1.81 

2.12 

HB1 

PULLED^ 

Test 

1000 

2.43 

6.29 

1.73 

1.76 

1.67 

1.93 

3.69 

1.81 

2.13 

1.92 



3.19 


0 

2.41 

6.35 

1.74 

1.78 

1.68 

1.93 

3.70 

1.83 

1.95 

1.79 

1.79 

3.73 

RB 

500 

2.40 

6.34 

1.73 

1.77 

1.67 

1.93 

3.71 

1.83 

1.94 

1.79 

1.79 

3.75 

3.02 

RB 

1000 

2.11 

6.12 

1.75 

1.77 

1.67 

1.92 

3.69 

1.81 

1.92 

1.77 

1.78 

3.73 

2.91 

PE 

2000 

2.18 

6.17 

1.77 

1.79 

1.69 

1.95 

3.68 

1 . 86 

1.92 

1.77 

1.85 

3.57 

2.27 

BAKE 

3000 

2.24 

6.20 

1.73 

1.77 

1.67 

1.93 

3.69 

1.83 

1.90 

1.74 

1.81 

3.63 

3.04 

FB 

4000 

1.83 

5.84 

1.95 

2.03 

1.86 

2.16 

2.35 

2.11 

2.13 

1.94 

2.21 

3.50 

2.43 

FB 

5000 

1.81 

5.86 

1.84 

2.02 

1.76 

2.15 

2.36 

2.11 

1.99 

1.84 

2.26 

2.49 

2.42 

FB 

6000 

' ■ .,-f 

1.84 , 

5 .88 ^ 

-1..94;,. 

2.02 ,, 

i.86 

. 2.15 

2.35. ... 

-2.12.. 

,2.11, 

1. 92 ... 

2.27 

.2.4,8 

2.4,2 ; 



Clock 

Clock 

Data 

Data 

Data 

Data 

Data 


Data 

Data 

Data 

Data 

Clock 



Line 

Line 

Line 

Line 

Line 

Line 

Line 


Line 

Line 

Line 

Line 

Line 



Going 

Going 

Going 

Going 

Going 

Going 

Going 


Going 

Going 

Going 

Going 

Going 

COMMENTS : t 

High 

Low 

Low 

Low 

Low 

Low 

High 


Low 

Low 

Low 

High 

High 



VDD= 

VDD= 

VDD= 

VDD= 

VDD= 

VDD= 

VDD= 


VDD= 

VDD= 

VDD= 

VDD= 

VDD= 



6V 

6V 

6V 

6V 

6V 

6V 

6V 

6V 

6V 

6V 

6V 

6V 

6V 



FF#2 

FF#2 

FF#1 

FF#1 

FF#2 

FF#2 

FF#2 

FF#1 

FF#1 

FF#1 

FF#1 

FF#1 

FF#1 



Slave 

Slave 











Master 


CD4003 DRIFT REJECTS - GROUP *B" 
























SERIAL 

NUMBEI 

3468 

3470 

3470 

3460 

3461 

3463 

3464 

3466 

3468 

3470 

BEBII 





N/A 

N/A 

N/A 

RB 

RB 

RB 

RB 

RB 

N/A 

N/A 

BAKE 



E-t 

U 

PARAMETER 

Pt 

Pt 

Pt 

Vth5 

Vth9 

Vth9 

Vth5 

Vth5 

Vth5 

Vth9 

Vth5 



3 

UNIT OF MEAS. 

UA 

uA 

uA 

V 

V 

V 

V 

V 

V 

V 

V 

















S3 

TYPE 

TIME 

DRIFT 

DRIFT 

DRIFT 

DRIFT 

DRIFT 

DRIFT 

DRIFT 

DRIFT 

DRIFT 

DRIFT 

DRIFT 



o 

u 

OF 

POINT 

+ .01 

+ .01 

+ .01 

+ 10 % 

+ 10% 

+ 10% 

+ 10% 

+ 10% 

+ 10% 

+ 10% 

+ 10% 



LIFE . 

IN 

MAX. 

MAX. 

MAX. 

MAX. 

MAX. 

MAX. 

MAX. 

MAX. 

MAX. 

MAX. 

MAX i 




TEST 

HOURS 















— 

0 

.001 

.008 

.043 

1.76 

1.66 

1.81 

1.81 

1.82 

1.53 

1.75 

1.76 




RB 

36 

.059 

.401 

.068 

1.78 

1.66 

1.81 

1.81 

1.82 

1.53 

1.75 

1.69 



u 

See 

168 



: 2.04 

1.84 

2.05 

2.04 

2.06 



1.68 




Life 

500 

PULLED, 

/ yyvvyy 

2.05 

1.85 

2.07 

2.05 

2.08 

pul] 

jED yyy 

1.68 




Test 

Above 

1000 

m 

|||^ 


2.05 

1.86 

2.09 

2.05 

2.08 

'tm 

1.68 




- 

0 

.110 

.442 

.051 

1.85 

1.77 

2.05 

1.88 

1.88 

1.54 

1.76 

1.69 




PE 

500 

.033 

.130 

.365 

1.86 

1.73 

1.92 

1.89 

1.89 

1.56 

1.78 

1.69 




PE 

1000 

.015 

.065 

.018 

1.84 

1 . 7 2 

1.91 

1.87 

1.88 

1.56 

1.77 

1.69 



, 

, BAKE ... 

*10.0,0 , ... 

...OOOv 

- ..>002. 

.,01.5 - w 

1.80 

-.1-..70, 

.. 1..87> 

1.83 

.,•1.84 

■JU.-5 3, 

1..75.. 

3.6 7, -v 

* • f . vl - 


'u 

FB 

3000 

.000 

.002 

.229 

2.06 

1.87 

2.06 

2.05 

2.05 

1.74 

1.94 

1.86 



Pm 

10 

RB 

4000 

.014 

.085 

.096 

1.85 

1.75 

1.91 

1.87 

1.87 

1.57 

1.78 

1.73 



as 

RB 

5000 

.028 

.144 

.062 

1.84 

1.74 

1.91 

1.87 

1.87 

1.56 

1.78 

1.72 




RB 

6000 

.021 

.119 

.048 

1.83 

1.72 

1.87 

1.86 

1.85 

1.55 

1.76 

U 








Chan- 

Data 

Data 

Data 

Data 

Data 

Data 

Data 

Data 





s 


nel 

Line 

Line 

Line 


Line 

la" 

Line 

Line 







Acc . * 

Going 

Going 

Going 

Going 

Going 

Going 

Going 

Going 



COMMENTS : 

by 

by 

by 

Low 

Low 

Low 

Low 

Low 

Low 

Low 

Low 





FB&RB 

FB&RB 

FB 

VDD= ‘ 

VDD= 

VDD= 

VDD= 

VDD= 

VDD= 

VDD= 

VDD= 





Cured 

Cured 


6 V 

6 V 

6V 

6V 

6V 

6 V 

6V 

6V 





by 

by 


FF#1 

FF#2 

FF#2 

FF #1 

FF#1 

FF#1 

FF#2 

FF# 1 


L~ 




Bate. . 

Bake 






, 

restncciisai 




*NOTE: Accelerated 


CD 4 0.0 3 DRIFT REJECTS ** GROUP "C" 































































MSFC ARC 1 CONTRACT 


3483 


3489 

3491 

3478 

RB 

BAKE 

N/A 

N/A 

N/A 


Pt 

Pt 

Pt 

Pt 

Pt 

Idsn 1 

uA 

uA 

uA 

uA 

uA 

mA 



3478 3475 


BAKE BAKE 


mA 


DRIFT IDRIFT 


3476 

3477 

3478 

BAKE 

BAKE 

BAKE 

Vth9 

Vth5 

Vth5 

V 

V 

v 



5.50 

5.84 

5.69 

5.55 

5.53 

5.54 
5.50 
5.42 
5.38 
5.42 
6.07 
6.05 
.6.15 


Both Output 
N -Channel 
Degraded 


1.77 

1.77 

1.77 

1.77 

1.77 




1.86 

1.86 

1.83 


1.67 

1.67 

1.68 
1.68 
1.66 
1.91 
1.74 
1.77 
1.76 
1.73 


1.80 

1.82 

1.80 

1.83 

1.79 

1.82 

1.79 

1.83 

1.79 

1.82 

1.80 

1.83 

1.80 

1.83 

1.79 

1.81 

2.00 

2.19 

1.86 

2.08 

1.88 

2.09 

1.87 

2.08 

1.85, 

2,-06 


Data 
Line 
Going 
Low 
VDD= VDD= 
6V 6V 
FF#2 FF#2 
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ARC LIFE TESTfl 


[PARAMETER 


[UNIT OF MEASJl 


SERIAL NUMBER 


3481 

3489 

3491 

3492 

3473 

3476 

3476 

3478 

3478 

3478 

3481 

3491 


BAKE 

N/A 

N/A 

N/A 

BAKE 

BAKE 

BAKE - 

BAKE 

BAKE 

BAKE 

BAKE 

N/A 


Vth5 

Vth 5 

Vth 5 

Vth5 

Vth 3 

Vthll 

Vth 3" 

Vth 3 

Vth 3 

Vth 3 

Vth 3 

Vth 11 


V 

V 

V 

V 

V 

V 

v 

V - 

V 

V 

V 

V 


DRIFT 

DRIFT 

DRIFT 

DRIFT 

DRIFT 

DRIFT 

DRIFT • 

DRIFT 

DRIFT 

DRIFT 

DRIFT 

DRIFT 


+ 10% 

+ 10% 

+ 10% 

+ 10% 

+ 10% 

+ 10% 

+ 10% 

+ 10% 

+ 10% 

+ 10% 

+ 10% 

+ 10% 


MAX 

MAX 

MAX 

MAX 

MAX 

MAX 

MAX 

MAX 

MAX 

MAX 

MAX 

MAX 


1 1.82 

1.57 

1.57 

1.58 

2.27 

1.74 

2.32 

• 1.95 

3.40 

2.08 

1.93 

1.72 


1.83 

1.58 

1.57 

1.58 

2.24 

1.81 

2.32 

1.98 

3.31 

1.98 

1.98 

1.76 


1.83 



2.26 

1.73 

2.34 

•1.-93- 

3.38 

2.06 

1.92 



1.83 

Pulled^/ 


2.27 

1.74 

2.36 

1 .95 

3.38 

2.09 

1.94 

Pulled 


1.83 



2.27 

1.73 

2.38 

f- 

1.93 

3.38 

2.10 

1.92 



1.84 

1.59 

1.58 

1.59 

2.23 

1.80 

2.33 

1.95 

3.38 

2.07 

1.96 

1.79 

' — 

1.84 

1.57 

1.56 

1.56 

2.23 

1.81 

2.34 

-1-. 96 

3.37 

2.09 

1.99 

1.80 


1.82 

1.54 

1.54 

1.54 

2.22 

1.79 

2.35 

1. 94 

3.37 

2.13 

1.96 

1.77 


'2.1 2- 

•• 1 . -7'3 - 

.1 .'7 5 •• 

1 .73' 

-1.92- 

•■•-1.-97 > 

■2.08 , 

4 -2-. 2 8 ^ 

3 . '26 '- 

• • • 2 .'14 ! 

-2 .18 - 

• .-1 . 95 

. • * 

1.90 

1.60 

1.60 

1.58 

2.04 

1 . 87 

2.07 

2.20 

3.30 

2.12 

2.19 

1.97 


1.93 

1.62 

1.62 

1.61 

2.04 

1.96 

2.14 

2.21 

2.24 

1.90 

2.17 

1.95 

: 

1.92 

1.62 

1.62 

1.61 

2.05 

1.88 

2.14 

2.26 

2.28 

1.93 

2.17 

1.85 


1.90 

1.60 

1.61 

1.60 

2.08 

1.96 

2.19 

2.17 

2.14 

1.84 

2.17 

1.92 










■ — 





Clock 

Clock 

Clock 

Clock 

Clock 

Clock 

Clock 

Clock - 

Clock 

Clock 

Clock 

Clock 


Line 

Line 

Line 

Line 

Line 

Line 

Line 

Line^ 

Line 

Line 

Line 

Line 


Going 

Going 

Going 

Going 

Going 

Going 

Going 

Going 

Going 

Going 

Going 

Going 


Low 

Low 

Low 

Low 

High 

Low 

Low 

Low 

High 

High 

Low 

Low 


VDD= 

VDD= 

VDD= 

VDD= 

VDD= 

VDD= 

VDD= 

VDD= 

VDD= 

VDD= 

VDD= 

VDD= 


6V 

6V 

6V 

6 V 

6V 

6V 

6V 

6V 

6V 

6V 

6V 

6V 


FF#1 

FF#1 

FF#1 

FF#1 

FF#1 

FF#2 

FF#1 

FF#1 

FF#1 

FF#1 

FF#1 

FF#2 






Slave 


. 


Master 

Slave 



TYPE 

OF 

LIFE 

TEST 


TIME 

POINT 

IN 

HOURS 


RB 

"See 

Life 

Test 

Above 


0 

36 


168 

500 

1000 


Bake 
Bake 
FB . . „ 

RB 

PE 

PE 

PE 


0 

500 

1000 

•2000 

3000 

4000 

5000 

6000 


COMMENTS : 


CD4003 DRIFT REJECTS - GROUP "D" 
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4.42 

2.15 

1.37 

7.17 

7.10 

6.21 

4.60 

2.89 

1.85 

7.19 

7.13 

6.23 

4.60 

2.89 

1.85 

7.20 

7.14 

6.20 

4.59 

2.88 

1.84 

7.18 

7.13 

6.23 

4.59 

2.88 

1.84 

7.23 

17.18 

6.27 

4.59 

2.88 

1.84 

7.19 

17.12 

6.24 

5.48 

3.87 

1.83 

17.09 

17. 10 

16. 18 

5.47 

3. '46 

1 .82 ‘ 

17.05" 

17.06 

16.12 

- 

Pin 5 

Pin 9 

Pin 10 





COMMENTS : 


Input and Output Transistors 
Indicated Instability in the 
"On" State 


Input and Output Transistors 
Indicated Instability in the 
"on" State 


CD4003 DRIFT REJECTS - GROUP "D" 
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APPENDIX I 


NASA/ARC Contract Number NAS 2-5760 Abstract 
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ABSTRACT 

r 

PART TYPE: 


CD4002 and CD4003 

MANUFACTURER: 


RCA 

NASA AMES SPECIFICATION: 


Arl5923 

DCA TEST PROCEDURE: 


No. 136 


This abstract describes the nature, purpose, and results of 
the NASA Ames Qualification Test, performed for NASA Ames during 
the period of time between January 1970 and June 1970, by DCA 
RELIABILITY LABORATORY. ' ' ! . 

THE NATURE 

Two hundred RCA integrated circuits were subjected to a pre- 
qualification inspection which consisted of temperature cycling, 
acceleration, fine leak, gross leak, electrical measurements, burn-in, 
and electrical measurement. Upon completion the units were divided 


into the following test groups: 


B-l 

Control Group 

B-2 

1 ' 

Constructional Analysis Group 

B-3 

Mechanical Analysis Group 

C 

Environmental Group 

D 

Life Test Group 


The Environmental Group was subjected to four (4) environmental 
stresses which were in accordance with NASA and military semiconductor 


Contract NO. NAS2-5760 
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THE NATURE (COOT) 

qualification standards. Both the Environmental Group and the Life 
Test Group were then subjected to a 1000 hour Life Test which consistedi 
of an electrical stress at an ambient temperature of 125°C. 

THE PURPOSE j 

To evaluate the physical and electrical integrity of the COS MOS 
integrated circuits manufactured by RCA for use on the PIONEER Program. 

RESULTS 

Pre-Qualification 

■' . i. 

1. All the units failed Fine Leak. 

i * . 

2. All the units failed Gross Leak. 

3. One CD4003 failed and all other units passed the Initial 

Electrical Test. , 

4. Second Electrical Test 

a. The CD4002 had twenty seven units which exceeded the 
manufacturer's limits and an additional twenty units, 
which indicated instability through parametric drift, 
within the manufacturer's limits (drift limits are 
specified in Appendix II):.! 

b. The CD4003 had two units which exceeded the manufacturer's 
limits and an additional twenty five units indicated 
instability through parametric drift within the manufacturers 
limits. 

CONSTRUCTIONAL ANALYSIS 

1. All the units passed the external visual inspection. 

2. All the units failed the internal visual inspection. 

: Contract NO. NAS2-575^ 
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CONSTRUCTIONAL ANALYSIS (CONT) 

3. Diffusion depths, metalization thickness, and die 

thickness were measured and recorded using angle lappina 
and straining techniques. 


MECHANICAL ANALYSIS 

1. All the units passed the Mechanical Stresses 

2. After successful completion of. the Lead Fatigue Test, 
one unit had a lead broken off during the process of* 
removing the device from its carrier for electrical 
measurement. 


ENVIRONMENTAL GROUP 

1.. One of the CD4002 devices exceeded the manufacturer's 

limits at the post Thermal Shock measurement. The other 
units passed the testing. ■ '\ 

2. The CD4003 devices passed the testing. 


LIFE TEST GROUP 

1. The CD4002 devices had a total of nine limit rejects and 

twelve units which showed excessive drift durina the 
1000 hour Life Test. } 

2. The CD4003 devices had no limit, rejects but twenty nine 
units showed excessive drift during the 1000 hour 

Life Test. 1 ; • 
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CONCLUSIONS 

1. The intention of NASA Contract NAS2-5760 was to determine 
if tishe RCA COS MOS family of i integrated circuits were 
qualified for use in high reliability space applications. 
The conclusion based on the parts tested and the test 

- 'v 

results obtained therein is that the devices are not 

acceptable . 

; • i ; 

2. An indepth analysis of the test results and part 
inspections reveals the following significant details: 

! a. It is apparent from the Constructional Analysis that 

the parts were not subjected to a precap visual 
inspection to the acceptance criteria defined in 
MIL-STD-883, Method 2010 > Condition A or B. 

b. The failure mechanism for hermeticity was identified 
to be a glass epoxy insulator attached to the case. 

• . i V 

This epoxy has a helium entrapment potential. 

c. The pattern of the Life Test characteristics is 
such that the vast majority of devices, which 
eventually failed or approached failure, could be 
identified early (within 200 hours) by utilizing a 
parameter drift screening technique. 

Should these facts be considered and the following recommendations 
be incorporated, it is concluded by DCA RELIABILITY LABORATORY that 
the RCA COSMOS series integrated circuits may have the capability 

of passing the qualification reuqirements . 

/ . 

■ Contract NO. NAS2-5760 


99 



I- A. 


MM 

recommendations 

1. Parts should be procured to a Pre-Cap Visual Inspection 
to the acceptance criteria of : MIL-STD-883 , Method 2010, 
Condition A or B. 

2. Parts should be procured without a glass epoxy insulator 
in order to guarantee hermeticity . This insulator 

can be applied after completion of screening. 

3. Parts should be procured to a (Screening inspection 

according to MIL-STD-883 , Method 5004, Class A 
with the. addition of a lot jeopardy clause and 
parameter drift screen. ; 
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